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Abstract: Background The barred knifejaw (Oplegnathus fasciatus), a member of the Oplegnathidae family of the Centrarchiformes, is a commercially important rocky reef fish native to East Asia. O. fasciatus has become an important fishery resource for offshore cage aquaculture and fish stocking of marine ranching in China, Japan and Korea. Recently, sexual dimorphism in growth with neo-sex chromosome and widespread biotic diseases in O. fasciatus has been received increasing concern. However, adequate genome resources for gaining insight into sex-determining mechanisms and establishing genetically resistant breeding systems for O. fasciatus are lacking. Here, we analysed the entire genome of a female O. fasciatus fish using long-read sequencing and Hi-C data to generate chromosome-length scaffolds and a highly contiguous genome assembly.
Findings
We assembled the O. fasciatus genome with a total of 245.0 Gb of raw reads that were generated using both of PacBio Sequel and Illumina HiSeq 2000 platforms. The final draft genome assembly was approximately 778.7 Mb, which reached a high level of continuity with a contig N50 of 2.1 Mb. The genome size was consistent with the estimated genome size (777.5 Mb) based on k-mer analysis. We combined Hi-C data with a draft genome assembly to generate chromosome-length scaffolds. Twenty-four scaffolds corresponding to the twenty-four chromosomes were assembled to a final size of 768.8 Mb with a contig N50 of 2.1 Mb and a scaffold N50 of 33.5 Mb using 1,372 contigs. The identified repeat sequences accounted for 33.9% of the entire genome, and 24,003 protein-coding genes with an average of 10.1 exons per gene were annotated using de novo methods, with RNA-seq data and homologies to other teleosts. According to phylogenetic analysis using protein-coding genes, O. fasciatus is closely related to Larimichthys crocea, with O. fasciatus diverging from their common ancestor approximately 70.5-88.5 million years ago.
Conclusions
We generated a high-quality draft genome with chromosome assembly for O. fasciatus using long reads by using the PacBio sequencing technologies, which represents the first chromosome-level reference genome for Oplegnathidae species. Assembly of this genome will provide insight into sex-determining mechanisms and serve as a resource for accelerating genome-assisted improvements in resistant breeding systems.
My previous comments 3/4, on the k-mer distribution -now at lines 112: this is still not very clear. I understand that the repeat content is based on fitting a model to the distribution. I do not fully agree that the peak labeled as repeated k-mers should be identified with generic repeat content, I think these are very clearly duplications (which are, of course, technically repeat content). I would suggest to clarify the genome size calculation itself, which is now incorrect (line 112): 8.09 x10^10 / 100 = 777.5 Mb. Reply:
We agreed with the reviewer's comment on that the peak labeled as repeated k-mers should be identified as generic repeat content. Strictly speaking, the majority of k-mers after the 1.8 times larger than the main depth (100 in our case) were most likely from the repeated regions, including the duplications that mentioned in the comment. That is also the way we estimated the repeat ratio of the genome. We are sorry that the method for the genome size estimation was not clear enough. To clarify the method, the following formula were used : genome size = (Nk-merNerror_k-mer) / D, where G is genome size, Nk-mer is the number of k-mers, Nerror_k-mer is the number of k-mers with the depth of 1, and D is the k-mer depth. The number of k-mers with depth of 1 were eliminated since k-mers with low depth were likely from the sequencing errors. As a result, the genome size was estimated as 777.5Mb. We have revised the description of genome size estimation method in the manuscript.
Line 132, 'complexity ... such as heterozygosity': This does not fit the very low heterozygosity levels just identified from the k-mer profile. Possibly structural variants instead of SNPs? I don't think the high duplication levels can explain this? Reply:
We agreed with the reviewer's comment on that genome complexity derived from the structural variants might also increase size of the genome assembly. So we revised the sentence as "The genome complexity, such as structural variants and heterozygosity might be possible reasons to explain the relative large genome size in the assembly." Line 162: 'filter all base sequences than 500 bp': more than 500 bp? Less than 500 bp? Reply:
We would like to give sincere thanks to reviewer's suggestions. We revised "filter all base sequences than 500 bp" as "filter all base sequences more than 500 bp" There is a lot of redundancy between tables 1 & 3, I would suggest either merging these or moving the finer details of the assembly to table 3 (and keep table 1 as an overview of the final results, just N50/genome size/coverage). Reply: Thanks a lot for the reviewer's suggestion. We have merged the Table 3 to  Table 1 to eliminate the information redundancy. 
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fasciatus was calculated to be 777.5 Mb using the following formula with amendment: Table 2 ). The GC 116 content was 41% (S Fig. 1 ). This first attempt at a genome assembly was of 117   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 low-quality, partly due to its high genomic repeat content. Table 2 ). The genome complexity, such as structural variants and heterozygosity 129 might be possible reasons to explain the relative large genome size in the assembly.
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We therefore applied Redundans v0.13c 14 to remove the sequence redundancy to genome. Long interspersed nuclear elements (LINEs) and long terminal repeats (LTRs) 220 comprised 7.3% and 4.0% of the whole genome, respectively (Table 2, S Fig. 2 ).
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RNA preparation and sequencing
222
We sequenced cDNA libraries prepared from the eggs of O. fasciatus that were used 223 for genome annotation using Illumina sequencing technology. RNA quality was 224 determined based on the estimation of the ratio of absorbance at 260nm/280nm (OD = 225 2.0) and the RIN (value = 9.2) by using a Nanodrop ND-1000 spectrophotometer
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(LabTech, USA) and a 2100 Bioanalyzer (Agilent Technologies, USA), respectively.
227
We used the Clontech SMARTer cDNA synthesis kit to complete reverse transcription.
228
A paired-end library was prepared following the Paired-End Sample Preparation Kit Diego, CA, USA). As a result, we obtained ~42.2 Gb high-quality transcriptome data 232 from RNA-seq (S Table 1, S table 8) .
233
Gene annotation
234
Gene annotation of the O. fasciatus genome was performed using de novo, Fig. 3 ).
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To obtain further functional annotation of the protein-coding genes in the O. with an e-value ≤ 1e-5 33 to align the non-redundant nucleotide (NT) and 258 non-redundant protein (NR), respectively. We also used Blast2GO (Blast2GO,
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RRID:SCR_005828) software to search the Gene ontology (GO), and Kyoto RNAs, and small nuclear RNAs) were also annotated using the tRNAscan-SE
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(tRNAscan-SE, RRID:SCR_010835) and the Rfam database 37, 38 (S Table 11 ).
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